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(54) LIQUID CURING ACCELERATOR. RAPID CURING CEMENT/CONCRETE USING THE SAME 
AND METHOD OF PRODUCING RAPID CURING CEMENT/CONCRETE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid curing accelerator for rapid curing cement/concrete 
to be efficiently produced and rapidly worked which suppresses rebound of sprayed 
cement/ concrete and separation of materials even in the existence of water, and which can work 
well even at a place containing air gap such as a crack, and to provide a method of producing the 
rapid curing cement/ concrete. 

SOLUTION: The liquid curing accelerator comprises Al, S, Na and F where 7 to 12 pts.wt. of Al as 
AI203 16 to 22 pts.wt. of S as S03, 0.4 to 6 pts.wt. of Na as Na20 and 0.5 to 7 pts.wt. of F are 
contained, in which solid concentration is 20 to 50%, preferably further comprises an organic acid. 
The rapid curing cement/concrete comprises the liquid curing accelerator and cement/ concrete. 
The method of producing the rapid curing cement/concrete comprises the steps of feeding the liquid 
curing accelerator and cement/concrete separately, and mixing them together at the joining point of 
feeding pipes. 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] Aluminum, sulfur, sodium, and the liquid accelerating agent that comes to contain a fluorine. 

[Claim 2] The liquid accelerating agent according to claim 1 to which aluminum is characterized by for 
the 0.4 to 6 section and a fluorine being [ in 20aluminum3 conversion / for the 16 to 22 section and 
sodium ] the 0.5 to 7 sections in Na20 conversion at S03 conversion for the seven to 12 section, 
and sulfur, and the solid content concentration being 20 - 50%. 

[Claim 3] Furthermore, the liquid accelerating agent according to claim 1 or 2 which comes to contain 
organic acids. 

[Claim 4] Quick setting nature cement concrete which comes to contain a liquid accelerating agent 
and cement concrete given [ of the claims 1-3 ] in 1 term. 

[Claim 5] The manufacture approach of the quick setting nature cement concrete characterized by 
feeding separately a liquid accelerating agent given [ of the claims 1-3 ] in 1 term, and cement 
concrete, respectively, and carrying out unification mixing by the feeding tubing point. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid accelerating agent used in engineering 
works and the construction field, the quick setting nature cement concrete using it, and its 
manufacture approach. Cement concrete names generically cement paste, mortar, and concrete by 
this invention. In addition, especially, as long as there is no convention, mass criteria show the 
section and % as used in the field of this invention 
[0002] 

[Description of the Prior Art] Conventionally, it is effective in the approach of preventing ** styles 
such as opening restoration on the ribband reduction approach of spray cement concrete, 
underground, or the tooth back of a tunnel, and a crack, and a list to fall the fluidity of cement 
concrete as much as possible as an approach of preventing the segregation in the location where 
water exists, and using a silicate, an aluminate, a chloride, etc. together is known as the approach 
However, these many are high alkalinity and had the technical problem were not desirable, to the 
body or animals and plants. 

[0003] On the other hand, the ingredient using the aluminum salt as a non-alkalinity hardening 
accelerator is proposed (JP.09-012350.A, JP.09-165246.A). However, the technical problem that 
construction quick setting nature cannot but make [ many ] the amount of the ingredient used 
weakly, or slow a manifestation on the strength and sufficient with such an ingredient may not be 
able to be performed occurred. 

[0004] As a result of repeating examination variously that said technical problem should be solved by 
using a specific liquid accelerating agent, this invention person acquires knowledge that said technical 
problem is solvable, and came to complete this invention. 
[0005] 

[Means for Solving the Problem] Namely, this invention is a liquid accelerating agent which comes to 
contain aluminum, sulfur, sodium, and a fluorine. The seven to 12 section and sulfur by S03 
conversion by 20aluminum3 conversion The 16 to 22 section, [ aluminum ] In Na20 conversion 
sodium is the 0.4 to 6 section and a fluorine is the 0.5 to 7 section. Solid content concentration is 
this liquid accelerating agent that is 20 - 50%, and it is the quick setting nature cement concrete 
which is the liquid accelerating agent which comes to contain organic acids, and comes to contain 
this liquid accelerating agent and cement concrete further. This liquid accelerating agent, It is the 
manufacture approach of the quick setting nature cement concrete which feeds cement concrete 
separately, respectively and carries out unification mixing by the feeding tubing ooint 
[0006] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 
[0007] The liquid accelerating agent of this invention contains aluminum, sulfur, sodium, and a 
fluorine, and is used as a water solution from the field of quick setting nature or on-the-strength 
manifestation nature. It is possible for it not to be limited especially as the manufacture approach of 
a liquid accelerating agent, and to compound using an aluminum sulfate, various alums, an aluminum 
hydroxide, a sodium hydroxide, a sulfuric acid, nature or a composite cryolite, a sodium fluoride 
aluminum fluoride, etc. It is able to carry out from the field which can manufacture easily to use an 
aluminum sulfate, various alums, and the cryolite of nature or composition especially. Especially the 
content of the aluminum in a liquid accelerating agent, sulfur, sodium, and a fluorine is not limited and 



more possible ones are desirable from the field of transportation or quick setting nature. Specifically 
aluminum, sulfur, sodium, and the content rate of a fluorine The seven to 12 section and sulfur by 
S03 conversion by 20aluminum3 conversion The 16 to 22 section, [ aluminum ] It is desirable that 
sodium is the 0.4 to 6 section and a fluorine is the 0.5 to 7 section in Na20 conversion. It has more 
desirable aluminum that the 17 to 20 section and sodium are [ the one to 4 section and a fluorine ] 
the one to 5 sections in Na20 conversion at S03 conversion for the eight to 10 section and sulfur at 
20aluminum3 conversion. Moreover, as for the solid content concentration, it is desirable that it is 20 
- 50%, and it is more desirable that it is 25 - 40%. [f the content of aluminum, sulfur, sodium, and a 
fluorine decreases, quick setting nature and on-the-strength manifestation nature may be inferior, if 
a content increases, it is hard to become liquefied, and the quick setting effectiveness may worsen. 
Moreover, although especially the dissolution approach of aluminum, sulfur, sodium, and a fluorine may 
not be limited and the usual approach is sufficient as it, it is desirable to make a melting temperature 
high from the ease of carrying out of the dissolution, and 80 degrees C or more are usually desirable. 
[0008] It is possible to obtain the quick setting nature of cement concrete by the liquid accelerating 
agent of the small amount used by using further the liquid accelerating agent which made organic 
acids contain in this invention. As organic acids, hydroxy acid, such as a citric acid, a tartaric acid, 
and a gluconic acid, or the alkali salt of those is mentioned. Although especially the amount of the 
organic acids used is not limited, its 0.1 to 1.0 section is usually desirable among the liquid 
accelerating-agent 100 section. In the less than 0.1 sections, if the addition effectiveness may not be 
acquired and it exceeds the 1.0 sections, quick setting nature may be spoiled. 

[0009] The liquid accelerating agent of this invention is mixed with cement concrete, and is used as 
quick setting nature cement concrete. The amount of the liquid accelerating agent used has the five 
to 20 desirable section to the cement 100 section in cement concrete, and its seven to 15 section is 
more desirable. In the less than 5 sections, if there may be little this quick setting effectiveness and 
exceeds the 20 sections, early-age -strength manifestation nature may worsen. 
[0010] Especially cement is not limited and its usual cement is usable here. Specifically, use of 
various Portland cement, such as high-early-strength and super-high-early-strength one, the various 
blended cement which mixed a silica, a blast furnace slag, or fly ash to these Portland cement is 
usually possible. 

[0011] Moreover, it is possible to use cement, and the various cement chemical admixtures and 
cement admixture other than a liquid accelerating agent in this invention. [ the aggregate a bentonite, 
silica flour, and ] When constructing to the location which prevents the ** style to a location, a crack, 
etc. in which water exists at underground, a tunnel tooth back, etc. especially, concomitant use of 
quality of impalpable powder, such as a bentonite and silica flour, or underwater chromosome-non- 
disjunction admixture is effective in respect of the improvement in underwater chromosome-non- 
disjunction resistance. In addition, the liquid accelerating agent of this invention is effective also in 
manufacture of quick setting nature air-bubbles mortar. Usually, since it is [ that a quick setting 
operation of an accelerating agent is / the need / quick, for example, ] as quick as an instant in the 
case of quick setting nature air-bubbles mortar, while carrying out addition mixing of the accelerating 
agent, it was what the air bubbles in cellular mortar break and predetermined physical properties, 
such as specific gravity and reinforcement, cannot obtain easily, since the accelerating agent of the 
invention in this application has the setting time for several seconds to dozens of seconds, without it 
-breaks air bubbles — the air mortar of quick setting nature — it can manufacture — construction — 
enough — possible — the quick setting after coagulation — it excels in description. By this, the 
segregation when placing in the location where the ** style and water to a crack etc. exist made into 
the fault of air mortar can be prevented conventionally. 

[0012] As cement concrete of this invention, water, the kneaded thing or water, and the thing that is 
not kneaded are also usable. 

[0013] Although especially the water used for cement concrete is not limited, Shimizu is usually used. 
Although especially the amount of the water used is not limited, either, the 40 to 150 section is 
usually desirable to the cement 100 section. In the less than 40 sections, if a fluidity may worsen and 
exceeds the 150 sections, a manifestation on the strength may be overdue. 

[0014] When water, the kneaded cement concrete, and a liquid accelerating agent were mixed in this 
invention and the case where conveying distance is needed for a long time, and workability are 
considered since a fluidity is lost in several seconds after mixing, it is desirable to construct feeding 



separately a liquid accelerating agent, and water and the kneaded cement concrete, respectively, and 
carrying out unification mixing by the feeding tubing point 

[0015] As the approach of unification mixing, the approach of using the inlet piece which makes the 
shape of a shower carry out unification mixing of the liquid accelerating agent etc. is in the approach 
of using the mixer tubes, such as a Y tube, the approach of using a double pipe, and a list. Moreover, 
the approach of setting a spiral-like mixer into tubing after unification mixing, and mixing further is 
also possible. If mixing with a liquid accelerating agent and cement concrete is enough, it may become 
difficult for adhesion and plasticity to come out and for workability to become good, to flow partially, 
if mixing is inadequate, and to construct completely. 

[0016] When filling up the opening on underground or the tooth back of a tunnel, the approach of only 
slushing is enough, but when spraying the part which prevents the ** style to a location, a crack, etc. 
in which water exists and constructing, blowing away and constructing by the compressed air is also 
effective. Although especially the introductory part of a compressed air is not limited, introducing into 
the mixer tube is desirable. 
[0017] 

[Example] Hereafter, based on the example of an experiment of this invention, it explains further. 
[0018] The example of experiment 1 cement 100 section and the water 80 section were kneaded with 
the mixer, and cement milk was manufactured. It blended so that it might become the rate which 
shows an aluminum sulfate and a cryolite in Table 1 on the other hand, and the liquid accelerating 
agent was manufactured. The cement milk and the liquid accelerating agent which were manufactured 
were separately fed into the mixer tube, and quick setting nature mortar was prepared continuously, 
mixing so that a liquid accelerating agent may become the ten sections to the cement 100 section 
with a non-driven line mixer. The prepared quick setting nature mortar was slushed underwater, and 
measurement of the flow value and the existence of segregation were checked. A result is written 
together to Table 1. In addition, for the comparison, the same experiment was conducted without 
using a liquid accelerating agent A result is written together to Table 1. 

[0019] <Material-of-construction> cement : Ordinary portland cement, commercial item water : Tap- 
water aluminum sulfate: Sulfuric-acid band powder, reagent cryolite : Reagent [0020] <Measuring 
method> flow value : It is measurement segregation after 2 minutes about the breadth after putting 
quick setting nature mortar into a flow cone with a bore [ of 80mm ], and a height of 80mm and 
drawing out a cone. : Suspension condition when slushing underwater [0021] 
[Table 1] 
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[0022] It carried out like the example 1 of an experiment except having blended the aluminum sulfate 
and the cryolite, having considered as the liquid accelerating agent so that it might become the 
example of experiment 2aluminum203 conversion 9.4 section, the S03 conversion 19.4 section, the 
Na20 conversion 2.2 section, and the fluorine 2.7 section, and having carried out unification mixing to 



[0023] 
[Table 2] 
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[0024] The aluminum sulfate and the cryolite were blended so that it might become the example of 
experiment 3aluminum203 conversion 9.4 section, the S03 conversion 19.4 section, the Na20 
conversion 2.2 section, and the fluorine 2.7 section, and it carried out like the example 2 of an 



experiment except having made the organic acids shown in Table 3 contain, and having considered as 
the liquid accelerating agent A result is written together to Table 3. 

[0025] The <materia!-of-construction> organic acids A: Sodium gluconate, a commercial item 
organic-acids B:tartaric acid, a commercial item organic-acids Crsodium citrate, a commercial item 
[0026] 
[Table 3] 
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[0027] 

[Effect of the Invention] By using the liquid accelerating agent of this invention, it is possible to 
construct enough also to the location which can manufacture the cement concrete which cannot flow 
easily, can construct, without the rebound phenomenon of shotcrete decreasing or carrying out 
segregation also in the location where water exists, and has openings, such as a crack Moreover, by 
feeding separately the liquid accelerating agent and cement concrete of this invention, respectively, 
and carrying out unification mixing at the nozzle tip, quick setting nature cement concrete can be 
manufactured efficiently, and it becomes possible to construct promptly. 
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[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The contents of amendment] 

"[Claim(s)] " - " 

[Claim 1] 

Aluminum, sulfur, sodium, and the liquid accelerating agent to which it comes to contain a fluorine and 
aluminum is characterized by 16 - 22 mass section and sodium being [0.4-6 mass section and a 
fluorine ] 0.5 - 7 mass sections in S03 conversion for 7 - 12 mass section and sulfur by Na20 
conversion by 20aluminum3 conversion. 
[Claim 2] 

The liquid accelerating agent according to claim 1 characterized by solid content concentration being 
20 to 50 mass %. 
[Claim 3] 

Furthermore, the liquid accelerating agent according to claim 1 or 2 which comes to contain organic 

acids. 

[Claim 4] 



Quick setting nature cement concrete which comes to contain the liquid accelerating agent of a 
publication, and cement concrete in any 1 term of the claims 1-3. 
[Claim 5] 

Quick setting nature air-bubbles mortar which comes to contain the liquid accelerating agent and the 
cellular mortar of a publication in any 1 term of the claims 1-3. 
[Claim 6] 

The manufacture approach of the quick setting nature cement concrete characterized by feeding the 
liquid accelerating agent of a publication, and cement concrete into any 1 term of the claims 1-3 
separately, respectively, and carrying out unification mixing by the feeding tubing point 
[Claim 7] 

The construction approach of the quick setting nature air-bubbles mortar characterized by feeding 

the liquid accelerating agent and the cellular mortar of a publication into any 1 term of the claims 1-3 

separately, respectively, carrying out unification mixing and constructing by the feeding tubing point. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0005 

[Method of Amendment] Modification 

[The contents of amendment] 

[0005] 

[Means for Solving the Problem] 

If this invention is outlined, this invention Aluminum, sulfur, sodium, It comes to contain a fluorine. 
Aluminum by 20aluminum3 conversion And the seven to 12 section, The 16 to 22 section and sodium 
by Na20 conversion by S03 conversion The 0.4 to 6 section, [ sulfur ] And it is this liquid 
accelerating agent whose fluorine is the liquid accelerating agent which is the 0.5 to 7 section and 
whose solid content concentration is 20 - 50%. It is this liquid accelerating agent that comes to 
contain organic acids, and is the quick setting nature cement concrete which comes to contain this 
liquid accelerating agent and cement concrete. Furthermore, this liquid accelerating agent, It is the 
manufacture approach of the quick setting nature cement concrete which feeds cement concrete 
separately, respectively and carries out unification mixing by the feeding tubing point Moreover, this 
liquid accelerating agent, It is quick setting nature air-bubbles mortar which comes to contain cellular 
mortar, and is the construction approach of the quick setting nature air-bubbles mortar which feeds 
this liquid accelerating agent and cellular mortar separately, respectively, and carries out unification 
mixing by the feeding tubing point 
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Abstract of JP2002047048 

PROBLEM TO BE SOLVED: To provide a liquid curing accelerator for rapid curing cement/concrete to 
be efficiently produced and rapidly worked which suppresses rebound of sprayed cement/concrete and 
separation of materials even in the existence of water, and which can work well even at a place 
containing air gap such as a crack, and to provide a method of producing the rapid curing cement/ 
concrete. SOLUTION: The liquid curing accelerator comprises Al, S, Na and F where 7 to 12 pts.wt. of 
Al as AI203 16 to 22 pts.wt. of S as S03, 0.4 to 6 pts.wt. of Na as Na20 and 0.5 to 7 pts.wt. of F are 
contained, in which solid concentration is 20 to 50%, preferably further comprises an organic acid. The 
rapid curing cement/concrete comprises the liquid curing accelerator and cement/ concrete. The 
method of producing the rapid curing cement/concrete comprises the steps of feeding the liquid curing 
accelerator and cement/concrete separately, and mixing them together at the joining point of feeding 
pipes. 
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